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Screening for bacteria repellent substrates on polymer microarrays
Polymer microarrays were fabricated by contact printing of preformed polymers as reported previously.
1,2,3
Bacteria culture for microarray screening
Clostridium strains were cultured!in an anaerobic environment (80% N 2 ,10% CO 2 , 10% H 2 ) at 37 °C.
All other strains were cultured in a microaerobic environment (85% N 2 , 10% CO 2 , 5% O 2 ) at 37 °C.
Clostridium perfringens and Clostridium difficile
C perfringens (NCTC 8257) and C difficile (NCTC 630) were grown in brain-heart infusion (BHI)
supplemented with L-cysteine (0.5 mg/mL), sodium bicarbonate (1 mg/mL), anhemin (5 mg/L) and menadione (0.5 mg/L).
Campylobacter jejuni
C jejuni strains CH4 and NCTC 11168 were cultured in Brucella broth, supplemented with
Campylobacter growth supplement (FBP) consisting of iron (II) sulphate (0.15 mg/mL), sodium pyruvate (0.15 mg/mL), sodium metabisulphite (0.15 mg/mL), vancomycin (2500 U/L) and trimethoprim (5 mg/L).
Streptococcus mutans
S mutans (NCTC 10923) was grown in Luria-Bertani (LB) broth.
Bacteria mixtures.
The strains used in BacMix-1 and BacMix-2 were isolated from endotracheal tubes from ICU patients and genotyped by PCR analysis. BacMix-1 consisted of Klebsiella pneumoniae (K pneumoniae), Staphylococcus saprophyticus (S saprophyticus), and Staphylococcus aureus (S aureus), which were all grown in LB broth. BacMix-2 consisted of Streptococcus mutans (S mutans), S aureus, K pneumoniae and Enterococcus faecalis (E faecalis), which were grown in brain-heart infusion (BHI).
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Bacterial adhesion on the microarrays
For the microarray experiments, each bacterial strain was grown in 5 mL of the appropriate medium (see above, section 1.1) and incubated at 37 °C overnight with shaking to a constant density. For experiments with a single bacteria strain, 2 mL of each culture was collected by centrifugation (6000 rpm, 3 min), washed, resuspended in 20 mL of fresh medium. The microarrays (n = 2) were placed in a rectangular 4-well plate. 6 mL of the diluted bacteria culture (~2 × 10 8 CFU/mL) was added to the polymer microarrays (the arrays were submerged in medium), and the microarrays were incubated overnight. For the anaerobic and microaerophilic strains, the 4-well plate was placed in a gas jar. Overnight cultures of bacteria in BacMix-1 were combined in equal amounts and then diluted fourfold with fresh media prior to incubation on the polymer microarrays. Bacteria in BacMix-2 were prepared similarly but were incubated on microarrays at 37 °C over 5 days, under microaerophilic conditions with agitation (30 rpm).
After incubation, polymer microarrays were washed gently with 6 mL of PBS, and bacteria stained with DAPI (1 µg/mL in PBS, 6mL/well) for 20 min. Subsequently, the polymer microarrays were washed with PBS (3 × 6 mL) and deionised water (1 × 6 mL), and then dried with a stream of air. A GeneFrame and coverslip (1.9 × 6.0 cm, AB-0630) were applied to each slide and sprayed with 1% Virkon.
Analysis of bacterial attachment
The polymer microarrays were analysed using a LaVision Bioanalyser 4F/4S scanner with a DAPI filter using an exposure time of 30 ms and an automated fluorescence microscope (with an X-Y-Z stage running Pathfinder TM ; IMSTAR), which allowed capture of single images for each polymer spot. Brightfield and fluorescence channel (DAPI) were used for imaging under a ×20 objective.
Bacterial adhesion was evaluated via calculating the average fluorescence intensity of the quadruplicate polymer features after background correction. The population standard deviation of the eight features was also measured (four features for each polymer on the microarray, two microarrays used for each strain). Reproducibility between two identical microarrays was evaluated by a student t-test. Polymers with p-values < 0.001 and 6 degrees of freedom were considered statistically significant. Figures S1-S8 show bacteria repellence of the 'hit' polymer features on the polymer microarrays when compared to features with strong bacterial adhesion. Table S1 shows the comparison of fluorescence intensity from bacterial adhesion on 'hit' polymers and Table S2 
Scale-up and validation of 'hit' polymers
Polymers were spin-coated onto circular glass coverslips (∅ 13 mm), placed on 24-well plates, and incubated with BacMix-1 and BacMix-2 as described earlier (section 1.2), and imaged by fluorescence microscopy and scanning electron microscopy (SEM). Uncoated coverslips and agarose coated coverslips were used as controls.
Scanning electron microscopy
After incubation with bacteria, uncoated and coated coverslips were washed twice with 0. 
Coating of catheters
Polymer synthesis and characterisation
For coating of the catheters, PA13, PA515 and PA155 were resynthesised by free-radical polymerisation, using 2,2'-azobis(2-methylpropionitrile) (AIBN) as an initiator. Reaction conditions for each polymer are summarised in Table S4 . The monomers, AIBN and the solvent were added to a glass vessel, and polymerisation carried out for 48 h under N 2 atm. The polymers were precipitated by dropwise addition into hexane (PA13 and PA515) or 50% Et 2 O-hexane (PA155), collected by filtration, washed with the solvent, and dried overnight in vacuo at 40 °C. The polymers were characterised by GPC (Table S5 ) and IR (Fig. S11) . 
Fig. S11
FT-IR spectra of PA155, PA515 and PA13.
Stability and solubility of the catheters in organic solvents
Indwelling parts of Cath-1 (Arrow International CS12123E) and Cath-2 (Baxter Healthcare Corporation ECS1320) were cut into small cylindrical pieces along their length with a razor blade,
and measured with a digital Vernier. Average length of the catheter pieces was found to be 5.10 ± 0.42 mm for Cath-1 (n = 36) and 5.05 ± 0.45 mm for Cath-2 (n = 71).
Solvents evaluated included acetic acid, ammonia, acetone, acetonitrile, diethyl ether, tetrahydrofuran (THF), dimethylformamide (DMF), N-methyl-2-pyrrolidone (NMP), ethanol, methanol, ethylene glycol, toluene and xylene. Catheter pieces were immersed in the solvents, left for 12 hours, and evaluated visually (Fig. S12 ). Acetic acid, DMF, THF and NMP caused Cath-1 to swell or disintegrate or resulted in cloudy solvent. Cath-2 exhibited good resistance to the solvents tested. Acetone was found to be benign for both catheters. IR Analysis. Pieces of Cath-1 and Cath-2 were placed in acetone for 12 h. For Cath-1 there was no evidence for the elution of urethane containing components (~1700 cm -1 ). For Cath-2, the IR spectra showed no bands in the mid-infrared spectrum range where silicones exhibit strong absorption bands.
Thickness of the coating
The catheters Cath-1 and Cath-2 were coated with 10% solution of PA13 in acetone, cut, and the thickness of the polymer coating measured by SEM (FEI Quanta 3D FEG) (Fig. S13) . 
